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1. Introduction
Thin films composed of single-wall carbon nanotubes (SWCNTs) have been demonstrated as transparent
conductive film electrodes or semiconducting active channels in various flexible and transparent electronics.[1,2]
However, two major obstacles remain for the research and development of macro-electronics based on SWCNT
thin films. First, the size of fabricated SWCNT films is usually limited to the square centimeter scale, and the
batch processing used is not scalable. SWCNT films, either deposited by a gas/liquid vacuum filtration or
synthesized by chemical vapor deposition (CVD), are usually smaller than, or close to, the size of membrane
filters and/or growth substrates. Second, the optoelectrical performance of SWCNT films remains unsatisfactory
due to the introduction of impurities and structural defects during the solution processes of film fabrication, such
as dispersion, purification and separation. In this study, we propose a continuous synthesis, deposition and
transfer technique for the fabrication of high-quality SWCNT thin films of meter-scale dimension with excellent
optoelectrical performance.
2. Results
The SWCNTs are continuously
synthesized by a floating catalyst
chemical vapor deposition (CVD)
technique. The maximum width of
the SWCNT thin films obtained is 0.5
m, and can be adjusted by selecting
different filtration windows of
various dimensions. The length of the
film is unlimited, because the asdeposited film is transferred onto a
flexible polyethylene terephthalate
(PET) substrate with the aid of a rollto-roll transfer system, and the filter
can be repeatedly used for CNT film
collection. The meter-scale SWCNT
film deposited on the membrane filter
can be easily transferred onto a target
substrate, thus allowing us to
construct large-area all-CNT devices.
The good reproducibility and
Fig. 1. (a) A SWCNT thin film transferred on a flexible PET substrate with a length of
more than 2 m. (b) Transmittance (upper) and sheet resistance (lower) mapping,of the
uniformity of the fabricated all-CNT
as-prepared SWCNT thin films. (c) Photograph of all-CNT TFT device fabricated on
TFTs allow us to construct logic ICs.
a flexible PEN substrate with a size of 100 × 100 mm2 (scale bar, 10 mm). (d)
A 101-stage ring oscillator with an
Transfer (IDS – VGS) characteristics of 265 TFTs at VDS = −1 V.
output buffer, where 204 all-CNT
TFTs were integrated on a PEN substrate spontaneously begins oscillating at a VDD of −3 V. The successful
operation of the ring oscillator indicates excellent uniformity of the SWCNT thin films and the all-CNT TFTs.
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